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LAKE BAIKAL

¢ Entire water
column is
oxygenated




LAKE BAIKAL
- g
o Entire water
column Is
oxygenated

¢ Only deep lake
(> 800 m) with
oxygenated bottom ©
waters



Oxygen-depth profiles -August, 2006
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Only lake with....

* Hydrothermal
vent communities
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+ Major biodiversity
hotspot

> 2500 animal species
82% endemic

+ Cold Galapagos
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Baikal gammarids

other
freshwater
gammarids

Voracious scavengers in Baikal...



Baited Benthic
Traps
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Voracious amphipod of Baikall
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140 spp.
95% endemic

S



alkal planaria

Baicaloplana valida

Abyssal giant
30 cm

Fig. 3.12. Baicaloplana valida, a — fixed specimen from the
ventral side, body length when straightencd out alive up to
2

30 cm. width up 1o 3 ecm: b - magnified part of the lateral
wall with suckers. After Kozhov, 1947.




Abyssal gigantism

Tendency for species of deep-dwelling
animals to display a larger size than
their shallow-water counterparts.



Abyssal gigantism

Tendency for species of deep-dwelling
animals to display a larger size than
their shallow-water counterparts.

» Occurs In deep-sea & L. Baikal



16 spp.
100% eﬁgemic









Golomyanka - pelagic abyssal sculpin
(oilfish or candlefish)



BAIKAL SEAL

(Phoca sibirica)



Biodiversity in Lake Baikal
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Biodiversity in Lake Baikal

 Baikal most biodiverse lake in

the world:

+3500 plant and animal species, > 60%
endemic

e Gammarids, flatworms, sculpins,
and snails esp. diverse

* Paradox: most invert diversity
(82%) is contained in nearshore
area of the lake (3.4% of lake area)!

e Offshore waters are species
poor




Offshore biodiversity In
Lake Baikal

* Pelagic food web:

e afew endemic diatoms

e one endemic copepod
(Epischura baikalensis)

 one pelagic gammarid |
* endemic oilfish and whitefish ' % |

e Baikal seal




Offshore biodiversity In
Lake Baikal

* Pelagic food web:

e afew endemic diatoms

e one endemic copepod
(Epischura baikalensis)

e one pelagic gammarid |
e endemic oilfish and whitefish - ‘ |
* Baikal seal >

Pelagic biota: cold loving P
stenotherms




Russian-US
team
focusing on
Baikal plankton




Plankton
« Wet bits In lakes & ocean!

 Small organisms (0.2 y to > 1000 p)

Bacteria Flagellates _
Green algae ROl Copepods

Diatoms Ciliates Cladocerans

picoplankton nanoplankton microplankton mesoplankton I



Plankton are super heroes!
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Plankton — valuable to us!

e Generate 50% of the
O, we breathe

* Feed fish and support
aguatic ecosystems

* Provide essential fatty acids
for good heart health in
humans
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Baikal Plankton

« Phytoplankton & zooplankton

 Endemic (cold-loving species)

« Cosmopolitan (warm-loving
species)

« Abundance changing

Possibly due to climate change




Biodiversity- what Is it?
* Broadly: the variety of life
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Biodiversity — what we do not know

e How are different levels of
biodiversity related?
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Biodiversity — what we do not know

e How are different levels of
biodiversity related?

-- Does high genetic diversity within
a species predict high functional
diversity

‘V

e How might these levels of
biodiversity respond
differently to climate change?
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Our Questions: .)

1) Will the endemic (cold-loving) plankton
species in L. Baikal adapt and persist in a
changing climate? Or will they be replaced
by cosmopolitan (warm-loving) species?

If replacement occurs, efficiency of energy
transfer up the food web will decline.

2) Does high genetic diversity within a species
predict high functional diversity?
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Our approach

1. GENETIC DIVERSITY -- Assessing population
structure of selected plankton species 5
using molecular tools (e.g., RAD-tag sequencing)

2. FUNCTIONAL DIVERSITY — Characterizing
functional traits (growth rates, grazing rates) for
different species and strains

3. MODEL -- how different levels of diversity will
interact with climate change to shape future

pelagic community of the lake




Our Biodiversity Team

* Six universities

* Twenty scientists

* Molecular biologists, ecologists, mathematical
modelers




Where we live and work at Baikal...
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Where we live and work at Baikal...




Where we live and work at Baikal...




Our research is motivated by previous
findings of Russian scientists and
students

Dr. Mikhail
Shimaraev
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Dr. Lyubov Izmest'eva

Lyudmilla Ryapenko
& Sergei Veschev

Dr. Olga
Kozhova
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* Air temperatures increased at twice the
global average over last 100+ years

e Summer surface temperatures increased 2.5° C
since 1948
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Years

Shimaraev and Domysheva 2013



Climate change at Lake Baikal

* Air temperatures increased at twice the
global average over last 100+ years

e Summer surface temperatures increased 2.5° C
since 1948

* |ce cover duration & ice thickness decreased

| Ice-cover period and
maximal ice cover

1890 1910 1930 1950 1970 1990 2010
Years

Shimaraev and Domysheva 2013



Biological changes in
Lake Baikal

* Increased concentration of
chlorophyll (phytoplankton)
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Biological changes in
Lake Baikal

* Increased concentration of
chlorophyll (phytoplankton)
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* Increased abundance of
cosmopolitan zooplankton
(e.g., cladocerans)
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Biological changes in
Lake Baikal

r°=0.34, P<001

(,161) 2 yD ebereny g

* Increased concentration of
chlorophyll (phytoplankton)

* Increased abundance of
cosmopolitan zooplankton
(e.g., cladocerans)

1945 1955 1965 1975 1985 1995 2005

e Decreased abundance of
endemic copepod

(Epischura baikalensis)

Hampton et al. 2008

1945 1955 1965 1975 1985 1995 2005



Olga Kozhova
(daughter)

Liubov’ Izmestyeva
(granddaughter)



Olga Kozhova
(daughter)

Liubov’ Izmestyeva
(granddaughter)
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Biological Station, Irkutsk State University
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Bathymetric Contours (m)
0--449
-450 - -749
-750 - -1049
-1050 - -1349
—— -1350 - -1650

Basins of
Baikal

L. BAIKAL
BASINS

| Kilometers

Bathymetry from International Continental jua

Scientific Drilling Program




Parasite infects Epischura
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* Infects Epischura during warm
years (Yasnitsky 1930)
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Parasite infects Epischura

* Infects Epischura during warm
years (Yasnitsky 1930)

 |dentified morphologically as
Saprolegnia

* Grows on agar allowing growth
rate measurements

 |dentify through gene sequencing




Oomycete parasite

COl and ITS genes identify

S.anisospora_CBS110060

parasite as a sister strain to

S.asterophora_CBS53167
S.turfosa_CBS110065

1k S.turfosa_CBS31381
L4 L4 4 S.turfosa_CBS32735
Saprolegnia diclina
S.eccentrica_CBS55167
3S.eccentrica_CBS21135
S.eccentrica_CBS19938

100 S.terrestris_CBS53367

S.terrestris_CBS110063

100 S.monilifera_CBS55867

#S.monilifera_CBS55267
S.unispora_CBS21335

100 S.subterranea_CBS113343

S.subterranea_CBS27852
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S.delica_CBS34562
s 2
S.sp._CBS63285
S.parasitica_CBS30256
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| S.ferax_CBS53467
‘ p S.ferax_BR114
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S.mixta_CBS14965
S .ferax_CBS28338
S.ferax_CBS17342
S.ferax_GH1
[ 5.diclina_CBS32635
4 S.parasitica_CBS39734
S.lapponica_CBS28438




Oomycete parasite

S.megasperma_CBS53267

 COl and ITS genes identify

S.monoica_CBS53967

parasite as a sister strain to

1k S.turfosa_CBS31381

. [ o S.turfosa_CBS32735
Saprolegnia diclina
- S.eccentrica_CBS55167
3S.eccentrica_CBS21135

* Lab experiments show peak
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Is the effect of this parasite more severe
at high temperatures?
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Solid line — no parasite

Dashed line — parasite
present
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Is the effect of this parasite more severe
at high temperatures?

Solid line — no parasite

Dashed line — parasite
present
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Future work

Other species: Cyclops
kolensis, Daphnia galeata

Other functional traits:
growth rates, feeding rates

Integration of data with
mathematical model of
ecosystem




